An extremely stable inorganic pyrophosphatase purified from the cytosol of a thermoacidophilic archaebacterium, Sulfolobus acidocaldarius strain 7.
A highly active inorganic pyrophosphatase was purified to electrophoretical homogeneity from the cytosol of Sulfolobus acidocaldarius strain 7, an extremely thermoacidophilic archaebacterium. The enzyme has an apparent molecular mass of 80 kDa as estimated by gel permeation chromatography, and showed a 21-kDa polypeptide on SDS-PAGE, suggesting that the archaebacterial enzyme is similar to most of the eubacterial pyrophosphatases rather than eukaryotic ones. The pI = 5.1. The enzyme showed relatively high content of Pro and low content of Ser plus Thr. The optimal pH was 6.5 (at 56 degrees C). From the Arrhenius plot an activation energy of 11.2 kcal/mol was obtained between 37-95 degrees C. The specific activity was 617 mumol Pi release min-1 mg-1 at 56 degrees C. The S. acidocaldarius pyrophosphatase was extremely stable. Complete activity remained after incubation at 100 degrees C for 10 min. No dissociation into subunit or unfolding of polypeptide chain occurred in the presence of 8 M urea. Experiments using guanidine-HCl suggested that the transition between a native tetrameric state and an unfolded state is completely reversible, and essentially independent of any additional factors such as divalent metal cation or dithiothreitol.